Abstract. As mobile devices become more affordable, sustainable and portable, they have become kinds of personal ecosystem to people in the 21st century, and they bring unprecedented educational opportunities to students of all socio-economic levels. This research explored the potential use of mobile devices in selected public senior high schools in the City of Manila, Philippines. A total of 152 students from a couple of schools have participated in this study. It was found that the majority of the participants have some form of mobile devices and internet access as they were used for a variety of learning activities outside the classroom settings. However, substantial digital inequalities also exist among public schools in the City of Manila. Overall, the findings indicate that mobile devices have shown potential to be adopted in existing public senior high schools, and there is a need to update policy and curricula to respond to the mobile era.
Introduction
As times change and knowledge of man becomes more advanced, digital and mobile technologies are "changing job profiles and skills, while offering possibilities for accelerated learning" (The World Bank Group, 2011, p.7) . Mobile devices like smartphones, tablets or e-readers provide users with access to broader and more flexible source of information and learning resources aroundthe-clock from any location (Ally, Grimus, & Ebner, 2014) , offer people with diversified opportunities for innovative, proactive, and affective learning (Seifert, 2016) , and provide students with the skills and competencies critical for success in the 21st century (World Economic Forum, 2015) . Not surprisingly, learning with mobile devices become widespread globally, and will eventually integrated with mainstream education in the near future (UNESCO, 2013) .
Currently, as mobile devices become more affordable, sustainable and portable, people in developing countries have more of these expedients than computers or laptops (Ally, Grimus, & Ebner, 2014) . Mobile devices do not only require substantially less infrastructure and much prevalent than laptop or desktop, but also necessitates its infrastructure, hardware, software and systems are improving and decreasing (Ally, Grimus, & Ebner, 2014) . In addition, the ownership of mobile devices is accessible by people from different socioeconomic class. As a result, many education experts believe that a better way to integrate the power of technology to support students' learning in the developing world is through the use of mobile devices rather than laptops or computers (Miyazawa, 2009; Trucano, 2009; UNESCO, 2013) .
The adoption of educational technologies in the secondary education in the Philippines has not been very successful due to the poor quality of infrastructure, shortage of capable teachers and lack of effective guidance. Many schools in the country have remained stuck in the industrial age and are incessantly falling behind in the digital age. However, as one of the youngest demographics in the region of Asia (GSMA Intelligence, 2014) and one of the fastest growing mobile devices markets in South East Asia (GSMA Intelligence, 2014) , mobile devices are becoming ideal technology-enabled tools that supports young Filipinos to become more digitally connected and continuously exposed to information and knowledge. In Jun 2017, the enrolment of the first batch of Grade 12 students marked the full implementation of the two-year senior high school program in the Philippines' educational system. Ideally, the use of mobile technology may help to ensure access to senior high school's education for all, encourage more young people to alternative learning pathways, as well as prepare them to effectively respond to MOOCs (Massive Open Online Courses), which is the latest trend and long-term strategy for many top-tier higher educational institutes. As a large young populations, high mobile engagement, large proportion of English speakers, rapidly growing internet penetration, the Philippines seems ready to adopt the mobile devices into the educational field. As among the last three countries in the world to implement K to 12, it is significant to conduct an up-to-date research that focused on the use of mobile devices for academic activities. It must be recalled that the country started implementing K to 12 only in the year 2016-2017 and the first batch of graduate for Grade 12 will be in the year 2017 and 2018.
Department of Education in 2015. In the year 2016-2017, it accommodated more than 1,500 students which enrolled in different specializations or tracks such as (1) Science, Technology, Engineering and Mathematics (STEM); (2) Accountancy, Business and Management (ABM) and (3) Humanities and Social Sciences (HUMSS). Another school that considered in this research is Romon Avanceńa High School which also offered Senior High School (SHS). The school is named after Romon Avanceńa who used to be the Chief Justice of the Supreme Court of the Philippines during 1925 to 1941. As one of the public schools in the City of Manila, Romon Avanceńa High School falls under the supervision of the Division of City Schools of Manila (DCS). Aside from offerings senior high school programs like STEM, ABM, and HUMSS, this school also offers General Academic Stand (GAS). Besides, as one of the Districts in the Secondary Education Institution in the City of Manila, Romon Avanceńa High School offers Technical-Vocational-Livelihood (TVL) for senior high school students. With prominent and diverse specializations in secondary education, the researchers considered Romon Avanceńa High School as one of the subjects of this research because the said school has maintained certain standards of teaching and discipline as evidenced by the complete senior high school programs they are offering. Similarly, University of the City of Manila Senior High School was considered because of its excellence in higher education which commitment to providing access to education was extended up to the provision of Senior High School when the City was seeking assistance from higher education institutions (HEIs) to help provide SHS.
The purpose of this study is to explore the potential use of mobile devices in public senior high schools in the City of Manila, the Philippines. Researchers believe that "the student's point of view on the subject of mobile technology is extremely valuable as many students are native users of mobile technology for many reasons" (Laskin & Avena, 2015, p.278) . Liu, Han and Li (2010) also pointed out that "the key issues for success of using mobile devices for learning lies in an individual's subjective willingness and cognitive engagement" (p.220). To understand students' experiences and perception toward the use of mobile devices for learning purpose in their daily life is a key step to identify the potential use of mobile devices in selected public schools in the City of Manila Philippines. The findings of this research will eventually provide teaching staffs, school administrators, and policy makers the opportunity to find the potential use of mobile devices within the existing public senior high school context in the Philippines, as well as encourage them to unlock the enthusiasm and creativity of today's digital natives.
Methodology
This study utilized the descriptive type of research with mixed method approach. A previous research was done by Jin, Prudente and Aguja (2018) on the students' experiences and perceptions on the use of mobile devices for learning. Their respondents however were senior high school students from the selected private schools in Metro Manila. Given several challenges in operating publicly funded Senior High School institutions, the researchers deems it necessary to conduct a similar research whose respondents are senior high school students from public institutions. The research instrument utilized in this research is a questionnaire. Specifically, this study surveyed two public senior high schools in the City of Manila Philippines, namely, University of the City of Manila Senior High School and Romon Avanceńa High School. The surveys were distributed by hand in the classroom with the help of school administrators, faculties, and students completed the survey on a voluntary basis. A total of 160 students from the selected public senior high schools were randomly invited to participate in a survey questionnaire, and 152 participants successfully answered with a response rate of 95%.
The questionnaire consisted of four sections which are: Part I of the questionnaire focused on the rates of mobile devices' ownership and internet access among public senior high school students; Part II determines the regularity of using mobile gadgets with internet access for academic activities both inside and outside the classroom; Part III assesses the students' perception on the helpfulness of mobile devices to their learning purposes; and Part IV explores the students' opinions on the use of mobile devices if it should be allowed inside the classroom or otherwise. Aside from the questionnaires, informal interviews and classroom observations were also carried out in this research. It were primarily intended to triangulate the participants' data, as well as reveal more detailed insights which would have been impossible to discover if the data gathering is limited in the use of the questionnaire.
Results
Examining the ownership of mobile devices among students had a significant contribution in accomplishing the purpose of this research. Table 1 shows the ownership of mobile devices among the participants in the selected public schools. Apparently, the participants in both of the public senior high schools shown impressive ownership of mobile devices: 98% of the sample space owned at least one mobile device. Specifically, 80% of them claim ownership of a smartphone, followed by a 20% ownership of basic mobile phone, 12% tablet ownership, and 1% e-reader ownership. Although the researchers believe that an enormous concern about the use of mobile devices in the classroom setting is ensuring every students can access on device (UNESCO, 2013), it seems that the selected public schools in Manila City have huge potential to achieve one device to one user access due to students' current use of the mobile devices. Too often, developing countries like the Philippines falls behind the developed world in terms of educational technologies, the rapid growth of mobile devices suggests that this trends might be change. As the mobile devices becomes portable and affordable as educational tools, a better way to pursuing educational technology for public senior high schools in the Philippines is through mobile devices rather than desktop or laptop.
However, it is important to note that there are striking differences in the types of mobile device ownership between the two selected public senior high schools in Manila City, where 54% of respondents from Romon Avanceńa High School own a smartphone, compared with 91% of respondents from University of the City of Manila Senior High School. Besides, 41% of participants from Romon Avanceńa High School own a basic mobile phone, compared with only 10% of respondents from University of the City of Manila Senior High School. The differences could be due to families' income since Romon Avanceńa High School is located at a comparatively poorer community. Overall, although mobile devices are owned by a vast majority of respondents in this research, not all mobile devices have the same capabilities and are able to provide the same kinds of learning experiences for students in the selected public senior high schools in the Manila City. In addition, the ownership of mobile devices will not guarantee their effectiveness for the performance of learning (Liu, Han, & Li, 2010) . Ideas on ways of how it can be able to support learning and education in more complete and meaningful ways should be carefully thought of in order to maximize the advantages of mobile devices.
Having established the ownership of mobile devices, it was important to examine the internet connectivity that students often use since network is crucial for the adoption of mobile devices in terms of learning. Table 2 shows that the most popular internet connectivity among respondents was mobile 3G/4G access, with 64% of them using it at oftentimes, followed by home broadband access (50%), public available Wi-Fi access (19%), and school access (9%). Only 2% of the respondents claim that they have no internet connectivity.
Results indicate that the access to the internet connectivity is widespread among the respondents in selected public senior high school. However, students seem hardly connecting internet in the formal educational settings and access frequently outside the school. Essentially, unlike Romon Avanceńa High School, University of the City of Manila Senior High School offers Wi-Fi access for students, however, not all participants prefer to utilize it. The possible reason behind this could be the teachers' regulation that mobile devices are not allowed during lessons.
Moreover, the results resulted that the respondents in the two selected public senior high schools connect to the internet very differently: the most popular internet connectivity among respondents from Romon Avanceńa High School was mobile 3G/4G access (65%), followed by public available Wi-Fi access (24%), and home broadband access (13%). However, for the respondents studying in the University of the City of Manila Senior High School, the most used internet connectivity was home broadband access (66%), followed by mobile 3G/4G access (58%), public available Wi-Fi access (17%), and school access (12%). Apparently, students from Romon Avanceńa High School face more limitations and difficulty in getting enough opportunities for internet connections, especially in the forms of home broadband access and school access. Internet and wireless technology dramatically spreading information and knowledge timely and support learning virtually anywhere and anytime (Dogruer, Eyyam & Menevis, 2011) . Given this, students with very limited internet connectivity are significantly disadvantaged in accessing and discovering meaningful ways for academic activities. As a result, planning and strategies may be needed from the Department of Education (DepEd) and the Department of Information Communications Technology (DICT) to make internet connectivity becoming accessible in terms of cost for public high schools in the Philippines as it is vitally important to encourage students in the 21st Century to use this invaluable source to systematically maximize use of online resources in their academic activities. Table 3 shows students' regularity of using mobile gadgets with internet access for academic purposes both inside and outside the classroom. Among all participants in the selected schools, nearly eight in ten (78%) go online with mobile devices for learning purposes every day, 16% use it on a weekly basis, 1% on a monthly basis, and 3% use it over monthly. Only 2% of the participants report that they have never used mobile devices with internet for the purpose of learning.
Not surprisingly, most of the participants in the selected public senior high schools have used mobile devices with internet for their academic activities in a daily basis. However, the potential use of mobile devices with internet in a seamless learning scenario seems unnoticed yet by them due to the previous findings that participants rarely use or have no internet connection at school. Moreover, the results indicate that students from Romon Avanceńa High School are use mobile devices with internet for learning activities less frequently than students from University of the City of Manila Senior High School. The possible reasons behind this could be the capabilities of mobile devices they are able to access, as well as the opportunity towards and quality of internet connections. Numerous experts believe that by using mobile devices with internet, the learner is communicative, and the learning is interactive while occurring in multiple contexts. As a result, the gap between formal and informal learning seems to become less relevant (UNESCO, 2013; Sharples, 2013) . Therefore, it is important for the Department of Education to address how to systematically maximize use of mobile devices with internet for academic activities both inside and outside the classroom since the majority of participants in the selected public senior high schools were using it in their everyday life.
Based on the respondents' answers as seen in Table 4 , many of them found meaningful practices for their learning by using mobile devices: with 64% of them agreeing that it is indeed useful, 31% feeling little advantages, 2% feeling it barely beneficial, and only 3% said that mobile devices can be beneficial for the participants' performance of learning and enhance their learning outcomes. However, it seems that these young Filipino have only active and enthusiastic using mobile devices for informal learning activities since the selected public senior schools do not allow students to use mobile devices during class hour. It can be deduced therefore, based on the observation made on this research, the previous findings indicate that students rarely use or have no internet connection at school. Differences between the two selected public high schools in this part are not striking, other than the fact that there are more participants from Romon Avanceńa High School who believe that mobile devices do not help in their learning completely. The possible reasons behind this could be the digital inequality, especially in terms of internet connection since "being underconnected means that critical opportunities to develop creative projects, take advantage of educational media, explore extracurricular programs, and complete homework, are limited" (Rideout & Katz, 2016, p.40) .
As people in the 21st Century fell quite natural for the digital environment, young Filipino shall finally living and learning in an "always connected" digitalbased society. With a growing number of participants have positive attitudes towards the adoption of mobile devices for informal learning activities, it is important for the faculty staff, school administrators, and policy makers to recognize the need for adopting mobile devices and linking internet to formal educational settings. After all, "schools as the primary, traditional distributors of skill-sets necessary for successful citizens must adopt to a changing world" (Shippee & Keengwe, 2014, p.104) .
Indeed, today's young Filipinos are the first generation who grown up surrounded by technology -they are found to be multi-taskers, screen readers, social media users, and digital gamers. Educational institutions should create relevant learning experiences in the classroom setting that mirror their daily lives and the reality of the future society. However, based on the researchers' observation in the two selected public senior high schools, students are generally banned to use their mobile devices in the formal classroom setting. Table 5 then shows the participants' perceptions on whether mobile devices should be allowed to use in the classroom settings. Not surprisingly, many of the participants expressed a belief that mobile devices should be allowed to use during class (61%), 18% of the participants are not sure about it, and around one-fifth (21%) of the participants expressed negative attitudes to the adoption of mobile devices inside classroom. Furthermore, there are significant differences between the selected public high schools in terms of whether mobile devices should be allowed inside the classroom or notstudents from Romon Avanceńa High School hold less positive attitudes in its implementation compared to the students from the University of the City of Manila Senior High School.
Participants who hold positive attitude towards the implementation of mobile devices in the classroom setting gave the following reasons:
1. "Mobile devices gives more importance to the learning of the students and it allows the student to work for their projects, assignments, or other paper works easily, thus, it should be allowed in the classroom"; 2. "It will serve as a secondary learning (pathway) despite the students not having to understand the lecture"; 3. "It can provide additional knowledge that the book is not able to deliver. Also, it can be utilized as a learning material"; 4. "The internet has everything and it helps us to learn more things and acquire supplementary knowledge"; 5. "Some of the lectures can be easily grasped through the use of the camera equipped in the phone".
Furthermore, the participants believe that mobile devices have shaped and educated this generation of young pupils, and school should transport 21st Century technology upon learning as it helps the students in various consequential ways. For example, students from both schools specifically reasoned out the following:
1. "By allowing those mobile devices in the classroom, the students will be more comfortable (with the learning environment) and well-off in their lessons"; 2. "Its use will be able to enhance the enthusiasm of each student to learn more in a different way"; 3. "It is with the reason that we are now in the 21st Century where the digital age takes place"; 4. "Indeed, this generation is a more technologically inclined and advanced".
In addition, reduced expenditures can be a reason for the support of mobile devices if its use shall be implemented in the classroom. For example, one of the participants pointed out that "Some students cannot afford expensive books, therefore by using mobile devices, they can easily access information". Interestingly, some participants also highlight that mobile devices should be allowed if used in an appropriately during classroom hours -"It will be a more helpful tool in studying rather than the book if only under the condition that it will be used in a scholarly manner".
Discussion
Learning with mobile devices is a relatively new phenomenon in the Philippines basic education system, and the Department of Education's policies that focused on ICT were developed in the pre-mobile era. In order to make mobile devices viable in the Philippines' senior high school context, it is very important for education leaders, policymakers, and school administrators to have the courage to make an innovation and difference at the start-up of senior high school education in the Philippines. Specifically, such policies must include the support in bringing about meaningful mobile devices integration in the areas of teaching and learning and increase its scale, to help educators develop innovative methodologies and appropriate pedagogies for the use of mobile devices, design of guidelines for schools planning to implement mobile devices into the curriculum. Without this courage, the young generation of the Philippines will miss an enormous opportunity made possible by the advent of mobile devices while other developing nations undoubtedly seize it. For example, Kenya has launched a mobile-empowered curriculum named the power of mLearning project. This curriculum is delivered through 3G enabled tablet to make learning more interactive, interesting and locally relevant. Another example could find in Amman, Jordan. The project, Personalized learning via 3G in Jordanian Schools: Anytime, Anywhere Access to Educational Resources, provide more than 200 students with mobile devices at a ratio of one device per student at two public schools during the 2011 -2012 academic years, and the students' learning outcomes are very impressive.
Furthermore, it is important to highlight that mobile devices themselves do not add value to education, since "education outcomes are not technology itself, but instead, about how technology is used" (Haßler et al., 2016, p.5) . As a result, students in the public schools does not only need gadgets, but also require better teachers in the classroom. In order to ensure widespread and successful program related to mobile devices with internet in the public schools in the Philippines, the Department of Education need to provide teacher training program support with regard to the value of mobile device in teaching and learning processes, so that these will be help improved their teaching, as well as the formulation and adoption of an updated pedagogy.
Conclusion
Mobile devices are indeed changing both what is learned and the ongoing process of learning. Although there are a lot of successful projects for the implementation of mobile devices in school settings worldwide, it is very significant for local educators to identify how these projects of one situation can be trustworthy and useful for their own context. This research explored the potential use of mobile devices in the selected public schools in the city of Manila Philippines. Upon looking and analyzing the results, it can be observed that majority of the participants in selected public senior high schools have discovered meaningful ways of using mobile devices for a variety of academic activities outside the classroom settings. However, substantial digital inequalities still exist among public students, and the use of mobile devices for learning is uneven through the public schools in the city of Manila. Some scenarios that can add proof to this firstly, some schools do not have internet and wireless capabilities; many teachers are not ready to integrate mobile devices with internet during discussion; the city government does not have enough funding to support the reform and expansion of educational technology. Apparently, public schools in the Philippines have very diverse needs in terms of evaluate, support, and guidance since they are at different stages of their record towards the integration of mobile devices for academic activities, and a one-size-fits-all approach will not achieve success in the context of the City of Manila, the Philippines.
Too often, the developing world falls behind the developed world in terms of educational technologies and the basic education in the developing world has generally remained stuck in the industrial age and falling behind in the digital age. However, with the increasingly expanding use of mobile devices among young generations and the implementation of K to 12 education in the Philippines in 2017, this trend might have a chance to change dramatically the country's educational outcomes. The primary limitation of this research was the sample which was taken from only two selected public school in Manila City. This limitation presents an opportunity to use larger samples in other cities or provinces and different research designs to validate the results of the study.
